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Background: Clinical handover (handoff, sign out) is frequently implicated as a cause of adverse events in
hospitalised patients. Complex social interactions such as handover are subject to the teamwork skills of
the participants and there is increasing evidence that the quality of teamwork in handover affects
outcome. Teamwork skills have been assessed in one-to-one handovers but the applicability of these
measurement tools to healthcare team shift handovers remains unproven. This study aimed to assess the
feasibility of measurement of teamwork skills in shift handover and the applicability of adapted team-
work skills rating scales to a shift handover environment.
Methods: Morning surgical shift handovers were assessed for completeness of information transfer,
duration, interruptions and handover attendance. Handover teamwork skills were evaluated using two
validated rating scales, adapted from one-to-one handovers and intra-operative teamwork skill
measurement.
Results: 50 handovers, including 306 patients were observed. Communication checklist completion was
97% but the quality of teamwork skills varied widely between handovers. There was very good
concurrent validity between the two teamwork skill rating scales (Spearman’s rho ¼ 0.67, p < 0.001).
There was no signiﬁcant correlation between content completion, duration, interruptions or attendance
and teamwork skill ratings.
Conclusions: Teamwork skills vary widely between handovers and can be consistently scored using both
rating scales. It is feasible to use adapted teamwork skill rating scales in shift handover and they appear
to measure different constructs to traditional handover measures such as interruptions and communi-
cation checklist completion. The assessment of teamwork skills is a necessary complement to the
assessment of completeness of information transfer when evaluating the overall quality of handover.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Failures in handover are responsible for a signiﬁcant proportion
of adverse events in healthcare. Case record reviews have suggested
that between 15 and 28% of malpractice claims and adverse events
are due to deﬁciencies in handover.1e4 Reductions in the working
hours for junior doctors are increasing the frequency of shift
handovers and, as a result, the opportunities for adverse events
following handover are rising. Concern about the reliability of
handover has led the United States Joint Commission to mandate
standardisation of handover communication as one of their
National Patient Safety Goals.5it, Department of Surgery and
Building, South Wharf Road,
ymons).
ciates Ltd. Published by Elsevier LtThough handover is often deﬁned in terms of exchange of
information and transfer of responsibility,6 it also performs
a number of other functions. These include error correction, plan-
ning of future work, creation and reinforcement of local norms and
teaching and learning.6 Appreciation of the multiple functions of
handover demonstrates that it is not just a one-way information
transmission but a team activity with interaction between all
participants and subject to all the advantages and disadvantages of
team working. For these reasons human factors experts have
highlighted the potential problems inherent in handover stand-
ardisation. These include the inability to reconcile the principles of
standardisation with the, perhaps more natural, “most important
ﬁrst” ordering of information exchange and the loss of the “story” of
the patient.6,7
Diverse standardisation interventions targeting the location,
personnel, written and verbal aspects of handover have been
introduced but no direct evidence of improvement in patientd. All rights reserved.
Table 1
Handover summary data.
Median
(minimumemaximum range)
Correlation with
global OTAS score
(Spearman’s rho)
Correlation with
Manser et al. Overall
quality score (Spearman’s rho)
Handover duration (min) 16 (4e42)
Patients per handover 6 (1e15)
Duration per patient (min) 3 (1.1e8.3) 0.03, p ¼ 0.85 0.01, p ¼ 0.97
Senior surgeon attendance 18/50, 36% 0.02, p ¼ 0.90 0.03, p ¼ 0.84
Number of interruptions 2 (0e8) 0.11, p ¼ 0.85 0.05, p ¼ 0.71
Handover content complete (%) Mean (minimumemaximum range)
Patient namea 98% (67e100%)
Patient agea 97% (67e100%)
Patient locationa 97% (67e100%)
Responsible surgeona 99% (67e100%)
Diagnosisa 99% (67e100%)
Plan and investigationsa 95% (57e100%)
Overall content completionb 97% (67e100%) 0.22, p ¼ 0.12 0.22, p ¼ 0.13
a Six communication checklist items recommended for surgical handover.23
b Overall content completion calculated as the percentage of content complete for all patients at each handover.
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ardisation in high-reliability organisations such as NASA and the
nuclear power industry9 and the need to adaptmedical handover to
many different environments and personnel also suggest that
standardisation may not be the whole answer to improving quality
and safety.7
Teamwork skills have been studied for anaesthetists,10
surgeons11 and scrub nurses12 and in the operating theatre, in
intensive care units, acute medicine and in other high-risk indus-
tries.13e15 Poor teamwork skills have been shown to be associated
with both complications and mortality following surgery.16 In
particular higher mortality and complications have been associated
with poor brieﬁng and information-sharing during post-operative
handover.16 These ﬁndings suggest that teamwork skills also play
an important role in the quality of handover and the development
of subsequent adverse events. Despite this research evidence and
the importance of key team behaviours such as communication,
leadership and development of shared mental models to handover,
the use of teamwork skills in the assessment and training of
handover is rare.8,17 Without a suitable method of assessing
teamwork in handover it is not possible to identify the effects of any
intervention to improve handover quality. For these reasons, robust
psychometric tools for measurement of teamwork skills in hand-
over are very important for any future quality improvement efforts.
In addition to those mentioned above, the literature describes
many teamwork skills including feedback, adaptability, orientation,
coordination and situation awareness, amongst others.12,18 A large
number of generic teamwork models have been developed around
these teamwork skills, for example Salas’ Big Five18 and the Team
Performance Model of Dickinson and McIntyre.19 These teamwork
models attempt to explain team performance in terms of individual
skills and behaviours without reference to the speciﬁc team task or
role. Teamwork skill rating scales such as the Observational Team
Assessment for Surgery (OTAS) have been developed based on
these models of teamwork so that an assessment of team perfor-
mance can be made.12
Recent studies have begun to incorporate teamwork skills
assessment into handover. These have included handovers
between paramedic and emergency room staff,20 in emergency
physician to hospital physician handovers21 and between anaes-
thesia provider and recovery room staff.20,22 These studies however
have all been conducted in one-to-one handovers; no quantitative
assessment of teamwork in shift handover involving an entire team
has been undertaken to date.The aims of this study were to investigate the feasibility of
measuring teamwork skills in shift handover and to assess the
applicability of teamwork skills rating scales designed for one-to-
one handover and adapted to healthcare team shift handover
environments. We also intended to measure concurrent validity
between rating scales to examine to what extent they measure
similar constructs. Finally, we aimed to examine how global
teamwork skill assessments relate to the more traditional checklist
measures of information transfer and communication in handover.
Validation of these teamwork rating scales in a shift handover
environment would allow their use in the assessment of any
interventions designed to improve the quality of shift handover.2. Methods
2.1. Design
A prospective observational study of morning general surgical shift handovers
between the night-time team of doctors and the receiving team, taking over the care
of patients admitted during the preceding 24 h. Both verbal handover and the
accompanying documentation were assessed using objective measures and two
subjective rating scales. An initial pilot of ﬁve handover observations was conducted
and this was used to determine an appropriate sample size. In this phase the
researchers scored handovers independently but compared results of subjective
ratings in order to calibrate themselves with one another. A further twenty hand-
overs were rated independently by both researchers in a blinded manner to
establish inter-rater reliability and any rating disagreements were resolved by
consensus. Ethical approval to conduct the study as a service evaluation was
obtained from the National Research Ethics Service (NRES) prior to data collection.2.2. Setting
The study was conducted in the academic surgical unit of an urban teaching
hospital in the English National Health Service and ran from August to November
2010. Handovers were conducted in private, in seminar rooms adjacent to the main
surgical wards of the hospital.2.3. Participants
Handovers were independently observed by two researchers; a surgical regis-
trar (resident) with experience in patient safety research (NRAS) and a research
psychologist with experience in surgery and surgical research (HW). Handovers
were attended by surgical staff and students from the upper and lower gastroin-
testinal surgery, breast and endocrine and urology units. Handovers of urology
patients were excluded from this study as theywere conducted separately to general
surgical handovers and with different staff. Weekend handovers were not assessed
as they were conducted with a much reduced healthcare team and therefore not
comparable to weekday handovers.
Table 2
Scoring for Manser et al. rating scale.
Domain Median score
(minimumemaximum
range)
Inter-rater
reliability (ICC)
Correlation with
OTAS scores (Spearman’s rho)
Handover followed a logical structure 4 (1e5) 0.86*** 0.67***
The available documentation was used to structure handover 4 (1e5) 0.87*** 0.55***
Not enough time was allowed for the handover 1.5 (1e4) 0.74*** 0.51***
All relevant information was selected and communicated 4 (1e5) 0.47* 0.51***
Priorities for further treatment were addressed 4 (2e5) 0.35 0.43**
Person handing off the patient communicated her/his
assessment of the patient clearly
4 (3e5) 0.65*** 0.52***
Possible risks and complications were discussed 4 (2e5) 0.58** 0.53***
It was easy to establish good contact at the beginning of handover 3 (1e5) 0.69*** 0.49***
There were tensions within the team during handover 2 (1e4) 0.67*** 0.31*
Questions and ambiguities were resolved 4 (3e5) 0.55** 0.39**
Team jointly ensured that the handover was complete 3 (1e4) 0.61** 0.24
Documentation was complete 4 (2e5) 0.82*** 0.52***
The patient’s experience was considered carefully during handover 3 (2e4) 0.62** 0.38**
Overall, the quality of this handover was very high 4 (1e5) 0.83*** 0.67***
Mean inter-rater reliability 0.67***
Manser et al. ratings scored on a 1e5 Likert scale. Inter-rater reliability calculated using the intra-class correlation coefﬁcient (ICC). ***p < 0.001; **p < 0.01; *p < 0.05.
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Objective data, which consisted of handover duration, participants and inter-
ruptions, were collected in addition to the six primary communication checklist
items recommended for safe handover by the Royal College of Surgeons of England23
and an overall content completion percentage (Table 1). The process of handover
was scored using a 14 item evaluation tool developed by Manser et al.20 This tool
gauges information transfer, shared understanding and working atmosphere and
has been validated for individual-to-individual handovers (Table 2). The rating
scales for this tool were expanded from 4-point to 5-point Likert scales to enhance
discrimination and allow a scale midpoint value.24 A score of 1 equated to poor
performance and 5 to perfect performance. The teamwork skills of each handover
were also assessed using the validated and widely published Observational Team-
work Assessment for Surgery (OTAS) scale,12,25 which has been previously adapted
and used successfully within a handover setting22 (Table 3). OTAS assesses ﬁve
teamwork skill domains on 0e6 Likert-type scales with explicit behavioural anchors
for good and poor performance. The skills assessed are communication, leadership,
cooperation, coordination and situation awareness. The scores for each skill domain
were summed to give a global OTAS rating for each handover that ranged from 0, for
very poor teamwork, to 30 for perfect teamwork.
Any written documentation produced by the team to accompany handover was
assessed by the researchers. Written documentation was considered sufﬁcient
evidence of content completion and was assessed for the documentation speciﬁc
aspects of the Manser et al. scale. The OTAS scale was scored solely on the verbal
interactions between handover participants.
2.5. Statistical analysis
Raw data were compiled into a Microsoft Excel database (Microsoft Corp.,
Redmond, CA, USA) and descriptive statistical analyses were performed using IBMTable 3
Scoring for OTAS rating scale.
Domain Descriptors (0e6 sca
0 1 2 3 4 5
Communication Communication severely
hindered teamwork
Leadership Little attempt to instruct
team/no direction
Cooperation Team did not respond to
requests/task allocation
Coordination Did not co-ordinate future tasks
between team members
Situation awareness No awareness of other
team members or events
Global OTAS score Sum of the ﬁve domain
scores (0e30)
Mean Inter-rater reliability
OTAS ratings scored on a 0e6 Likert scale. Inter-rater reliability calculated using the intrSPSS statistics version 19.0 (IBM Corp., Somers, NY, USA). Inter-rater reliability was
calculated using the intra-class correlation coefﬁcient (ICC) using a two-way mixed,
singlemeasuresmodel and absolute agreement,26 for which 0.41e0.60 is considered
moderate agreement and 0.61e0.80 indicates substantial agreement.27 Correlations
between all variables were examined using the non-parametric Spearman’s rho. For
all analyses, a value of p < 0.05 was considered signiﬁcant.3. Results
Fifty handovers including a total of 306 patients were observed,
a median of 6 patients per handover (Table 1). Median handover
duration was 16 min and ranged from 4 to 42 min. Handovers took
a median of 3 min per patient. There were a median of 2 inter-
ruptions per handover and a senior surgeon attended 36% of the
time. Handover content, based on the communication checklist
recommended by consensus statements23 was very good, with 95%
or greater completion for all six domains.3.1. Inter-rater reliability
Overall reliability was substantial for both theManser et al. scale
(ICC ¼ 0.67, p < 0.001) and OTAS (ICC ¼ 0.61, p < 0.001). Further
details of all sub-scale analyses are highlighted in Tables 2 and 3. On
the Manser et al. scale, two items had tenuous reliability: “all
relevant information was selected and communicated” (ICC ¼ 0.47,le) Median score
(minimume
maximum range)
Inter-rater
reliability
6
Communication highly effective in
enhancing teamwork
4 (2e6) 0.57**
Provided clear direction, instruction
to the team
4 (2e6) 0.47**
Team members acknowledge and respond
to task allocation
4 (2e5) 0.65**
Ensured future tasks
were co-ordinated transparently
4 (1e6) 0.64**
Clear awareness of other team
members/events
4 (0e5) 0.71***
20 (9e26) 0.88***
0.61***
a-class correlation coefﬁcient. ***p < 0.001; **p < 0.01; *p < 0.05.
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(ICC ¼ 0.35, p ¼ 0.066). These two items relate primarily to infor-
mation transfer rather than teamwork skills. Rating of leadership
(ICC¼ 0.47, p¼ 0.005) had less good agreement than other domains
on the OTAS scale.3.2. Quality of teamwork in handover
The median global OTAS score was 20 out of a possible
maximum of 30, however this ranged from 9 to 26 (Table 3)
demonstrating considerable variability in teamwork skills. There
was a sizeable positive and signiﬁcant correlation between global
OTAS scores and the overall score from the Manser et al. scale
(Spearman’s rho ¼ 0.67, p < 0.001). A logical handover structure,
use of available documentation, allowing sufﬁcient time, clear
communication, discussion of risks and complete documentation
also correlated closely with global OTAS scores, demonstrating
good concurrent validity between the measures (Table 2). Neither
OTAS nor the Manser et al. scale correlated signiﬁcantly with
handover time per patient, presence of a senior surgeon at the
handover, number of interruptions or the overall or individual
completion rates of the six handover content items.4. Discussion
This study used two teamwork skills rating scales to assess shift
handover. Both rating scales had substantial overall reliability and
were highly correlated with one another. This concurrent validity
suggests that the rating scales were measuring similar constructs.
Both scales revealed considerable variability between handovers
but did not correlate with traditional handover assessment
measures such as explicit communication checklist completion and
number of interruptions. In addition, while OTAS was signiﬁcantly
correlated with the overall handover quality domain from the
Manser et al. scale, the completion of the communication checklist
was not signiﬁcantly associated with either rating scale.
Improved teamwork might be expected to reduce adverse
events following handover, especially in a healthcare team shift (as
opposed to one-to-one) handover environment. Improved
communication and leadership should increase engagement of
staff, especially those who have only a peripheral role in a shift
handover. Improvements in cooperation and team coordination
might beneﬁt planning of future work, prioritisation and allocation
of tasks. Enhanced monitoring or situational awareness may allow
handover participants to be aware of staff that have not understood
or neglected aspects of the handover.
We found that teamwork skills did not correlate with the
completeness of information transfer, the usual method by which
the quality of handover is assessed. It is possible that this is in part
due to the high completion rates of information transfer in this
study, limiting the variability that might demonstrate an effect on
teamwork skills (i.e., a ‘ceiling effect’). A second possibility is that
information transfer could be accomplished using pre-prepared
written documentation and, though this documentation was
usually of high quality, the verbal portion of handover was far more
variable. This is important because, while written documentation
can convey facts about patients, it is very unlikely to facilitate
development of a shared mental model about the treatment and
condition of patients. Sharedmental models have been shown to be
a crucial determinant of team performance.28 Finally it is possible
that information transfer is performed in a hurried, confusing or
unclear fashion and therefore, while information transfer is tech-
nically complete, measures of teamwork and overall handover
performance are poor.Two of the fourteen domains of the Manser et al. scale (“all
relevant information communicated” and “priorities for further
treatment addressed”) failed to reach adequate inter-rater reli-
ability but these were both primarily measures of information
transfer rather than teamwork. This study used one surgeon and
one psychologist as raters and it is likely that the different profes-
sional backgrounds of these researchers affected their rating of
what constituted good or bad quantity or quality of information
transfer, despite calibration during the pilot phase of the study.
Future studies using this tool that are solely interested in assessing
teamwork skills may consider omitting these two domains. Though
the mean agreement between raters for OTAS domains was
substantial, the reliability for the leadership and communication
domains was only moderate. It is not clear why some domains had
better reliability than others. It should, however, be noted that
reliability for the combined OTAS score was very high, suggesting
that, though there were some differences in scoring of individual
domains, the overall teamwork scores were very similar between
raters. It may be that further training and calibration of raters or
amendment of the descriptors for these parts of the tool would be
useful in improving inter-rater reliability e which is an issue that
has recently been discussed at length in the surgical literature.11
Adaption of both these tools to a new setting proved generally
successful, in terms of both reliability and validity. OTAS, which was
initially developed for use in the operating room, has been used
previously in one-to-one handovers22 as has the Manser et al.
scale.20 Use of these tools in one-to-one handovers has demon-
strated correlation with overall handover quality in handovers
between paramedics and emergency department staff,20 between
anaesthetists and recovery room staff20,22 and between recovery
room staff and ward nurses.20 This study extends the use of these
tools to shift handover and has demonstrated similar correlations.
With the exception of the variable inter-rater reliability discussed
above, no new issues with either rating scale were encountered in
the course of this study. The continued use of both these tools in
this environment, subject to adequate rater reliability, appears
reasonable.
The ﬁndings of this study ought to be interpreted against certain
limitations. Firstly, observational studies such as this are subject to
the Hawthorne effect, in which participants improve their perfor-
mance in response to being observed. Despite this a wide range of
performance on both teamwork skill scales was observed in this
study. A second limitation of this study is the lack of comparison to
measures of handover outcome. Very few handover studies have
managed to successfully demonstrate reductions in adverse events
as a result of interventions and even these have had signiﬁcant
limitations.6,29,30 In the pilot phase of this study we attempted to
contact a senior member of the team receiving handover at the end
of their shift for an evaluation of that morning’s handover but this
proved logistically difﬁcult. Finally, this study was performed at
a single institution and therefore generalisability to other envi-
ronments remains unproven.
Future studies of teamwork in handover should use teamwork
rating scales to compare observed teamwork and handover quality
to self-report of handover quality, to reported adverse events and,
ideally, to patient outcomes. Teamwork rating scales such as those
used in this study have the potential to add signiﬁcantly to studies
of interventions aimed at improving handover. Assessment of
handover interventions should include measures of teamwork as
assessment of, for example, information transfer alone is likely to
miss important aspects of handover quality.
In summary, based on previous work both within and outside
medicine, there is a reasonable theoretical basis for the importance of
teamwork skills in increasing the quality of shift handover and
reducing subsequent adverseevents. This studyhasdemonstrated that
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assessment adds a new facet to measurement of handover quality.
5. Conclusions
Teamwork skills vary widely between shift handovers, even
when handover content is complete. It appears feasible to use both
OTAS and the Manser et al. scale to evaluate teamwork in shift
handover, subject to adequate calibration and training of raters. We
foundverygood concurrent validity between the twoscales, distinct
from traditional measures of information transfer, such as commu-
nication checklists and interruptions. It is likely that measurement
of information transfer alone does not capture all aspects of hand-
over quality. Teamwork skills may have a signiﬁcant role to play in
the reduction of adverse events following shift handover.
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